Distribution and stress-induced increase of glutamate and aspartate levels in discrete brain nuclei of rats.
Concentrations of glutamate and aspartate have been measured in 45 microdissected brain areas and nuclei in rat. Both amino acids are ubiquitously present and distributed unevenly in the central nervous system. Very high glutamate levels were found in the cerebellum and the insular cortex, high levels in neocortical and limbic cortical areas, and in the nuclei of the medial hypothalamus. Aspartate is distributed rather uniformly with the highest concentration in the hypothalamic arcuate nucleus and the lowest in the midbrain central gray matter and the cerebellum. Acute formalin (pain) stress elevated glutamate and aspartate levels in the cortical areas and substantia nigra significantly, but had minor or no effects on other brain nuclei. Increased locomotor and behavioral activities due to a high dose of amphetamine resulted in a 2-5-fold increase of glutamate and aspartate concentrations, particularly in the biogenic amine-containing brain nuclei.